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1. Features

e Core
— ARM® Cortex®-M3 revision 2.0 running at up to 64 MHz
— Memory Protection Unit (MPU)
— Thumb®-2 instruction set
* Pin-to-pin compatible with AT91SAM7S series (48- and 64-pin versions)
* Memories
— From 64 to 256 Kbytes embedded Flash, 128-bit wide access, memory accelerator, single plane
— From 16 to 48 Kbytes embedded SRAM
— 16 Kbytes ROM with embedded bootloader routines (UART, USB) and IAP routines
— 8-bit Static Memory Controller (SMC): SRAM, PSRAM, NOR and NAND Flash support
— Memory Protection Unit (MPU)
e System
- Embedded voltage regulator for single supply operation
— Power-on-Reset (POR), Brown-out Detector (BOD) and Watchdog for safe operation
— Quartz or ceramic resonator oscillators: 3 to 20 MHz main power with Failure Detection and optional low power 32.768
kHz for RTC or device clock
— High precision 8/12 MHz factory trimmed internal RC oscillator with 4 MHz default frequency for device startup. In-
application trimming access for frequency adjustment
— Slow Clock Internal RC oscillator as permanent low-power mode device clock
— Two PLLs up to 130 MHz for device clock and for USB
— Temperature Sensor
— Up to 22 peripheral DMA (PDC) channels
* Low Power Modes
— Sleep and Backup modes, down to 1.8 pA in Backup mode
— Ultra low power RTC
¢ Peripherals
— USB 2.0 Device: 12 Mbps, 2668 byte FIFO, up to 8 bidirectional Endpoints. On-Chip Transceiver
— Up to 2 USARTSs with ISO7816, IrDA®, RS-485, SPI, Manchester and Modem Mode
— Two 2-wire UARTs
— Up to 2 Two Wire Interface (12C compatible), 1 SPI, 1 Serial Synchronous Controller (I12S), 1 High Speed Multimedia Card
Interface (SDIO/SD Card/MMC)
— Up to 6 Three-Channel 16-bit Timer/Counter with capture, waveform, compare and PWM mode. Quadrature Decoder
Logic and 2-bit Gray Up/Down Counter for Stepper Motor
— 4-channel 16-bit PWM with Complementary Output, Fault Input, 12-bit Dead Time Generator Counter for Motor Control
— 32-bit Real-time Timer and RTC with calendar and alarm features
— Up to 15-channel, 1Msps ADC with differential input mode and programmable gain stage
— One 2-channel 12-bit 1Msps DAC
— One Analog Comparator with flexible input selection, Selectable input hysteresis
— 32-bit Cyclic Redundancy Check Calculation Unit (CRCCU)
— Write Protected Registers
* |/0
— Up to 79 1/0 lines with external interrupt capability (edge or level sensitivity), debouncing, glitch filtering and on-die
Series Resistor Termination
— Three 32-bit Parallel Input/Output Controllers, Peripheral DMA assisted Parallel Capture Mode
* Packages
— 100-lead LQFP, 14 x 14 mm, pitch 0.5 mm/100-ball TFBGA, 9 x 9 mm, pitch 0.8 mm
— 64-lead LQFP, 10 x 10 mm, pitch 0.5 mm/64-pad QFN 9x9 mm, pitch 0.5 mm
— 48-lead LQFP, 7 x 7 mm, pitch 0.5 mm/48-pad QFN 7x7 mm, pitch 0.5 mm
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Table 3-1.

Signal Description List (Continued)

Active Voltage
Signal Name Function Type Level reference | Comments
Synchronous Serial Controller - SSC
TD SSC Transmit Data Output
RD SSC Receive Data Input
TK SSC Transmit Clock I/0
RK SSC Receive Clock I/0
TF SSC Transmit Frame Sync I/O
RF SSC Receive Frame Sync I/0
Timer/Counter - TC
TCLKXx TC Channel x External Clock Input Input
TIOAX TC Channel x I/O Line A I/0
TIOBx TC Channel x I/O Line B I/0
Pulse Width Modulation Controller- PWMC
PWMHXx PWM Waveform Output High for channel x Output
only output in
PWMLx PWM Waveform Output Low for channel x Output eran dplt?rr::?r::;ymn;g?: when
enabled
PWMFI0 PWM Fault Input Input
Serial Peripheral Interface - SPI
MISO Master In Slave Out I/0
MOSI Master Out Slave In I/0
SPCK SPI Serial Clock I/0
SPI_NPCSO0 SPI Peripheral Chip Select 0 1/0 Low
gﬁ::mﬁggg . SPI Peripheral Chip Select Output Low
Two-Wire Interface- TWI
TWDx TWIx Two-wire Serial Data I/0
TWCKXx TWIx Two-wire Serial Clock I/0
Analog
ADVREF ADC, DAC and Analog Comparator Analog
Reference
Analog-to-Digital Converter - ADC
ADO - AD14 Analog Inputs ASZ:?:g
ADTRG ADC Trigger Input VDDIO
12-bit Digital-to-Analog Converter - DAC
DACO - DAC1 Analog output ADrEli?eﬁ ’
DACTRG DAC Trigger Input VDDIO
AtmeL SAM3S [SUMMARY] 9
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4. Package and Pinout

4.1 SAM3S4/2/1C Package and Pinout
Figure 4-2 shows the orientation of the 100-ball TFBGA Package

4.1.1 100-lead LQFP Package Outline

Figure 4-1. Orientation of the 100-lead LQFP Package
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4.1.2 100-ball TFBGA Package Outline
The 100-Ball TFBGA package has a 0.8 mm ball pitch and respects Green Standards. Its dimensions are 9 x 9 x 1.1 mm.

Figure 4-2. Orientation of the 100-BALL TFBGA Package
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421 64-Lead LQFP and QFN Pinout

64-pin version SAM3S devices are pin-to-pin compatible with AT91SAMY7S legacy products. Furthermore, SAM3S
products have new functionalities shown in italic in Table 4-3.

Table 4-3.  64-pin SAM3S4/2/1B Pinout

1 ADVREF 17 GND 33 TDI/PB4 49 | TDO/TRACESWO/PB5

2 GND 18 VDDIO 34 PA6/PGMNOE 50 JTAGSEL

3 PB0/AD4 19 PA16/PGMD4 35 PA5/PGMRDY 51 TMS/SWDIO/PB6

4 PB1/AD5 20 PA15/PGMD3 36 PA4/PGMNCMD 52 PA31

5 PB2/AD6 21 PA14/PGMD2 37 PA27/PGMD15 53 TCK/SWCLK/PB7

6 PB3/AD7 22 PA13/PGMD1 38 PA28 54 VDDCORE

7 VDDIN 23 PA24/PGMD12 39 NRST 55 ERASE/PB12

8 VDDOUT 24 VDDCORE 40 TST 56 DDM/PB10
PA17/PGMD5/

9 ADO 25 PA25/PGMD13 41 PA29 57 DDP/PB11
PA18/PGMD6/

10 ADA 26 PA26/PGMD14 42 PA30 58 VDDIO
PA21/PGMD9/

11 ADS 27 PA12/PGMDO 43 PA3 59 PB13/DACO

12 VDDCORE 28 PA11/PGMM3 44 PA2/PGMEN2 60 GND
PA19/PGMD7/

13 AD2 29 PA10/PGMM2 45 VDDIO 61 XOUT/PB8
PA22/PGMD10/

14 AD9 30 PA9/PGMM1 46 GND 62 XIN/PGMCK/PB9

PA8/XOUT32/
15 PA23/PGMD11 31 47 PA1/PGMEN1 63 PB14/DAC1
PGMMO

PA20/PGMD8/ PA7/XIN32/

16 32 48 PAO/PGMENO 64 VDDPLL

AD3 PGMNVALID
Note: The bottom pad of the QFN package must be connected to ground.

Atmel SAM3S [SUMMARY] 15

6500ES-ATARM-11-Feb-13



5.5.3 Sleep Mode
The purpose of sleep mode is to optimize power consumption of the device versus response time. In this mode,
only the core clock is stopped. The peripheral clocks can be enabled. The current consumption in this mode is
application dependent.
This mode is entered via Wait for Interrupt (WFI) or Wait for Event (WFE) instructions with LPM = 0 in PMC_FSMR.
The processor can be woke up from an interrupt if WFI instruction of the Cortex M3 is used, or from an event if the
WEFE instruction is used to enter this mode.
5.54 Low Power Mode Summary Table
The modes detailed above are the main low power modes. Each part can be set to on or off separately and wake
up sources can be individually configured. Table 5-1 below shows a summary of the configurations of the low
power modes.
Table 5-1. Low Power Mode Configuration Summary
SUPC,
32 kHz
Oscillator
RTC RTT
Backup
Registers,
POR Core PIO State
(Backup Memory Potential Wake Up | Core at |whilein Low |PIO State at | Consumption | Wake-up
Mode Region) |Regulator |Peripherals| Mode Entry Sources Wake Up |Power Mode| Wake Up 2 @®) Time!"
WFE WUPO-15 pins PIOA &
Backup OFF SM alarm Previous PIOB & @
Mode ON OFF (Not powered) +SLE_EﬁDEEP RTC alarm Reset state saved :;ICL?S with 3uAtyp <0.1ms
bit =1 RTT alarm P
pull ups
Any Event from:
WFE Fast startup through
Wait Powered | +SLEEPDEEP [WUPO0-15 pins Clocked |Previous ®)
Mode ON ON (Not clocked) bit=0 RTC alarm back state saved Unchanged |5 uA/15 pA <10ps
+LPM bit = 1 RTT alarm
USB wake-up
Entry mode =WFI
Interrupt Only; Entry
mode =WFE Any
WFE or WF| |Enabled Interrupt
Powered”) and/or Any Event .
3332 ON ON +SLE§ Z%EEP from: Fast start-up g;iiked sPt::Z:/e d Unchanged | © 6)
(Not clocked) through WUPO-15
+LPM bit =0 pins
RTC alarm
RTT alarm
USB wake-up
Notes: 1. When considering wake-up time, the time required to start the PLL is not taken into account. Once started, the device

works with the 4/8/12 MHz fast RC oscillator. The user has to add the PLL start-up time if it is needed in the system.
The wake-up time is defined as the time taken for wake up until the first instruction is fetched.

Al R N

Total Current consumption.
5 pyA on VDDCORE, 15 pA for total current consumption (using internal voltage regulator), 8 yA for total current con-

Supply Monitor current consumption is not included.

sumption (without using internal voltage regulator).

N o

Atmel

Depends on MCK frequency.
In this mode the core is supplied and not clocked but some peripherals can be clocked.

The external loads on PIOs are not taken into account in the calculation.
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5.6 Wake-up Sources

The wake-up events allow the device to exit the backup mode. When a wake-up event is detected, the Supply Controller
performs a sequence which automatically reenables the core power supply and the SRAM power supply, if they are not
already enabled.

Figure 5-4. Wake-up Source
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5.7  Fast Startup

The device allows the processor to restart in a few microseconds while the processor is in wait mode. A fast start up can
occur upon detection of a low level on one of the 19 wake-up inputs (WKUPO to 15 + SM + RTC + RTT).

The fast restart circuitry, as shown in Figure 5-5, is fully asynchronous and provides a fast start-up signal to the Power
Management Controller. As soon as the fast start-up signal is asserted, the PMC automatically restarts the embedded
4/8/12 MHz fast RC oscillator, switches the master clock on this 4MHz clock and reenables the processor clock.

Figure 5-5. Fast Start-Up Circuitry
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7. Processor and Architecture

7.1 ARM Cortex-M3 Processor

Version 2.0

Thumb-2 (ISA) subset consisting of all base Thumb-2 instructions, 16-bit and 32-bit
Harvard processor architecture enabling simultaneous instruction fetch with data load/store
Three-stage pipeline

Single cycle 32-bit multiply

Hardware divide

Thumb and Debug states

Handler and Thread modes

Low latency ISR entry and exit

7.2 APB/AHB bridge

The SAM3S product embeds one peripheral bridge:
The peripherals of the bridge are clocked by MCK.

7.3 Matrix Masters

The Bus Matrix of the SAM3S product manages 4 masters, which means that each master can perform an access
concurrently with others, to an available slave.

Each master has its own decoder, which is defined specifically for each master. In order to simplify the addressing, all the
masters have the same decodings.

Table 7-1. List of Bus Matrix Masters

Master O Cortex-M3 Instruction/Data
Master 1 Cortex-M3 System

Master 2 Peripheral DMA Controller (PDC)
Master 3 CRC Calculation Unit

7.4 Matrix Slaves

The Bus Matrix of the SAM3S product manages 5 slaves. Each slave has its own arbiter, allowing a different arbitration
per slave.

Table 7-2.  List of Bus Matrix Slaves

Slave 0 Internal SRAM
Slave 1 Internal ROM
Slave 2 Internal Flash
Slave 3 External Bus Interface
Slave 4 Peripheral Bridge
/ItmeL SAM3S [SUMMARY] 27
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7.5

7.6

Master to Slave Access

All the Masters can normally access all the Slaves. However, some paths do not make sense, for example allowing
access from the Cortex-M3 S Bus to the Internal ROM. Thus, these paths are forbidden or simply not wired and shown

as “-” in the following table.
Table 7-3.  SAMS3S Master to Slave Access
Masters 0 1 2 3
Cortex-M3 I/D Cortex-M3 S
Slaves Bus Bus PDC CRCCU
0 Internal SRAM - X X X
1 Internal ROM X - X X
2 Internal Flash X - - X
3 External Bus Interface - X X X
4 Peripheral Bridge - X X -

Peripheral DMA Controller
e Handles data transfer between peripherals and memories
e Low bus arbitration overhead

e One Master Clock cycle needed for a transfer from memory to peripheral
e Two Master Clock cycles needed for a transfer from peripheral to memory
e Next Pointer management for reducing interrupt latency requirement

The Peripheral DMA Controller handles transfer requests from the channel according to the following priorities (Low to

High priorities):

Table 7-4. Peripheral DMA Controller
Instance Name Channel T/R 100 & 64 Pins 48 Pins
PWM Transmit X X
TWH Transmit X X
TWIO Transmit X X
UART1 Transmit X X
UARTO Transmit X X
USART1 Transmit X N/A
USARTO Transmit X X
DAC Transmit X N/A
SPI Transmit X X
SSC Transmit X X
HSMCI Transmit X N/A
PIOA Transmit X X
TWH Receive X X
TWIO Receive X X
UART1 Receive X N/A
UARTO Receive X X

Atmel
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8.

Product Mapping

Figure 8-1. SAMS3S Product Mapping
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10.

The System Controller is a set of peripherals, which allow handling of key elements of the system, such as power, resets,

System Controller

clocks, time, interrupts, watchdog, etc...

See the system controller block diagram in Figure 10-1 on page 34.

Figure 10-1. System Controller Block Diagram

WKUPO - WKUP15

XIN32

XOuT32

NRST

FSTTO - FSTT15

XIN
XOouT

VDDIO

Atmel

VDDIO

]

Zero-Power
Power-on Reset

Supply
Controller

vr_on

VDDOUT

vr_mode

Software Controlled

Voltage Regulator

D VDDIN

VDDIO

PIOA/B/C PIO
ON Input/Output Buffers X
Supply
Monitor out
(Backup)
I: -1 - - Analog ¢
- i Comparator 41
General Purpose ADC Analog L D ADx
Backup Registers — Circui
ircuitry
| ¢-o{ | ADvReF
rtc_nreset DAC Anal
SLCK RTC — - Anaog
rtc_alarm Circuitry D DACx
VDDIO
rtt_nreset
SLCL‘E rtt_alarm
32k _xtal usB oPP
osc32k_xtal_en i
Transeivers D DDM
XTALSEL vddcore_nreset
Xtal 32 kHz|
Oscillator Slow Clock bod_core_on Brownout
Jcore_brown_out Detector R
(Core) VDDCORE
Embedded
32 kiiz RC osc32k_rc_en
Oscillator == > SRAM _—
Backup Power Supply vddcore_nreset Peripherals |
Reset [ IR Matrix #
Controller [—> periph_nreset > Peripheral  |_]
I:I —> ice_nreset Bridge
<@=P>| Cortex-M3 [===
L1 >
SLCK —>
Embedded (_)
12/8/4 MHz || Flash
RC Main Clock
Oscillator MAINCK Power
Management Master Clock
3-20MHz | Controller MCK
XTAL Oscillator
MAINCK PLLACK
PLLA
SLCK WatAchdog
I'_'I Timer
MAINCK PLLBCK
PLLB
Core Power Supply

FSTTO - FSTT15 are possible Fast Startup Sources, generated by WKUPO-WKUP15 Pins,
but are not physical pins.
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10.9 Real Time Timer
e Real Time Timer, allowing backup of time with different accuracies
e 32-bit free-running back-up counter
e Integrates a 16-bit programmable prescaler running on slow clock
e Alarm register capable to generate a wake-up of the system through the Shut Down Controller

10.10 Real Time Clock
e Low power consumption
Full asynchronous design
Two hundred year calendar
Programmable Periodic Interrupt
Alarm and update parallel load
Control of alarm and update Time/Calendar Data In

10.11 General Purpose Backup Registers
e FEight 32-bit general-purpose backup registers

10.12 Nested Vectored Interrupt Controller
e  Thirty maskable external interrupts
Sixteen priority levels
Processor state automatically saved on interrupt entry, and restored on
Dynamic reprioritization of interrupts

Priority grouping.
e selection of preempting interrupt levels and non-preempting interrupt levels.
e  Support for tail-chaining and late arrival of interrupts.
e back-to-back interrupt processing without the overhead of state saving and restoration between interrupts.
e Processor state automatically saved on interrupt entry, and restored on interrupt exit, with no instruction overhead.

10.13 Chip Identification

e Chip Identifier (CHIPID) registers permit recognition of the device and its revision.

Table 10-1. SAM3S Chip IDs Register

Flash Size
Chip Name (KBytes) Pin Count DBGU_CIDR CHIPID_EXID
ATSAM3S4A (Rev A) 256 48 0x28800960 0x0
ATSAM3S2A (Rev A) 128 48 0x288A0760 0x0
ATSAM3S1A (Rev A) 64 48 0x28890560 0x0
ATSAM3S4B (Rev A) 256 64 0x28900960 0x0
ATSAM3S2B (Rev A) 128 64 0x289A0760 0x0
ATSAM3S1B (Rev A) 64 64 0x28990560 0x0
ATSAM3S4C (Rev A) 256 100 0x28A00960 0x0
ATSAM3S2C (Rev A) 128 100 0x28AA0760 0x0
ATSAM3S1C (Rev A) 64 100 0x28A90560 0x0
e JTAG ID: 0x05B2D03F
Atmel N it



11.2 Peripheral Signal Multiplexing on I/O Lines
The SAM3S product features 2 PIO controllers on 48-pin and 64-pin versions (PIOA, PIOB) or 3 PIO controllers on the
100-pin version, (PIOA, PIOB, PIOC), that multiplex the 1/O lines of the peripheral set.

The SAM3S 64-pin and 100-pin PIO Controllers control up to 32 lines. (See, Table 10-2.) Each line can be assigned to

one of three peripheral functions: A, B or C. The multiplexing tables in the following pages define how the I/O lines of the
peripherals A, B and C are multiplexed on the PIO Controllers. The column “Comments” has been inserted in this table

for the user's own comments; it may be used to track how pins are defined in an application.

Note that some peripheral functions which are output only, might be duplicated within the tables.
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11.2.1 PIO Controller A Multiplexing

Table 11-2. Multiplexing on PIO Controller A (PIOA)

1/0 Line Peripheral A Peripheral B Peripheral C Extra Function System Function Comments
PAO PWMHO TIOAO A17 WKUPO High drive
PA1 PWMH1 TIOBO A18 WKUP1 High drive
PA2 PWMH2 SCKO DATRG WKUP2 High drive
PA3 TWDO NPCS3 High drive
PA4 TWCKO TCLKO WKUP3
PA5 RXDO NPCS3 WKUP4
PAG6 TXDO PCKO
PA7 RTSO PWMH3 XIN32
PAS8 CTSO ADTRG WKUP5 XO0UT32
PA9 URXDO NPCS1 PWMFI0 WKUP6
PA10 UTXDO NPCS2
PA11 NPCSO0 PWMHO WKUP7
PA12 MISO PWMH1
PA13 MOSI PWMH2
PA14 SPCK PWMH3 WKUP8
PA15 TF TIOA1 PWML3 WKUP14/PIODCENT
PA16 TK TIOB1 PWML2 WKUP15/PIODCEN2
PA17 TD PCK1 PWMH3 ADO
PA18 RD PCK2 A14 AD1
PA19 RK PWMLO A15 AD2/WKUP9
PA20 RF PWML1 A16 AD3/WKUP10
PA21 RXD1 PCKA1 AD8 64/100-pin versions
PA22 TXD1 NPCS3 NCS2 AD9 64/100-pin versions
PA23 SCKA1 PWMHO A19 PIODCCLK 64/100-pin versions
PA24 RTS1 PWMH1 A20 PIODCO 64/100-pin versions
PA25 CTS1 PWMH2 A23 PIODC1 64/100-pin versions
PA26 DCD1 TIOA2 MCDA2 PIODC2 64/100-pin versions
PA27 DTR1 TIOB2 MCDA3 PIODC3 64/100-pin versions
PA28 DSR1 TCLK1 MCCDA PIODC4 64/100-pin versions
PA29 RI1 TCLK2 MCCK PIODC5 64/100-pin versions
PA30 PWML2 NPCS2 MCDAO WKUP11/PIODC6 64/100-pin versions
PA31 NPCS1 PCK2 MCDA1 PIODC7 64/100-pin versions

Atmel
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11.2.2 PIO Controller B Multiplexing

Table 11-3. Multiplexing on PIO Controller B (PIOB)

/0 Line Peripheral A Peripheral B Peripheral C Extra Function System Function Comments
PBO PWMHO AD4
PB1 PWMH1 AD5
PB2 URXD1 NPCS2 AD6/ WKUP12
PB3 UTXD1 PCK2 AD7
PB4 TWD1 PWMH2 TDI
PB5 TWCK1 PWMLO WKUP13 TDO/TRACESWO
PB6 TMS/SWDIO
PB7 TCK/SWCLK
PB8 XOouT
PB9 XIN
PB10 DDM
PB11 DDP
PB12 PWML1 ERASE
PB13 PWML2 PCKO DACO 64/100-pin versions
PB14 NPCS1 PWMH3 DAC1 64/100-pin versions
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11.2.3 PIO Controller C Multiplexing

Table 11-4. Multiplexing on PIO Controller C (PIOC)

/0 Line Peripheral A Peripheral B Peripheral C Extra Function | System Function Comments
PCO DO PWMLO 100-pin version
PC1 D1 PWML1 100-pin version
PC2 D2 PWML2 100-pin version
PC3 D3 PWML3 100-pin version
PC4 D4 NPCS1 100-pin version
PC5 D5 100-pin version
PC6 D6 100-pin version
PC7 D7 100-pin version
PC8 NWE 100-pin version
PC9 NANDOE 100-pin version
PC10 NANDWE 100-pin version
PC11 NRD 100-pin version
PC12 NCS3 AD12 100-pin version
PC13 NWAIT PWMLO AD10 100-pin version
PC14 NCSO 100-pin version
PC15 NCS1 PWMLA1 AD11 100-pin version
PC16 A21/NANDALE 100-pin version
PC17 A22/NANDCLE 100-pin version
PC18 A0 PWMHO 100-pin version
PC19 A1 PWMHA1 100-pin version
PC20 A2 PWMH2 100-pin version
PC21 A3 PWMH3 100-pin version
PC22 A4 PWML3 100-pin version
PC23 A5 TIOA3 100-pin version
PC24 A6 TIOB3 100-pin version
PC25 A7 TCLK3 100-pin version
PC26 A8 TIOA4 100-pin version
PC27 A9 TIOB4 100-pin version
PC28 A10 TCLK4 100-pin version
PC29 A11 TIOAS AD13 100-pin version
PC30 A12 TIOB5 AD14 100-pin version
PC31 A13 TCLK5 100-pin version
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12.7 Pulse Width Modulation Controller (PWM)

e  One Four-channel 16-bit PWM Controller, 16-bit counter per channel
e Common clock generator, providing Thirteen Different Clocks

e A Modulo n counter providing eleven clocks

e Two independent Linear Dividers working on modulo n counter outputs
e Independent channel programming

e Independent Enable Disable Commands
Independent Clock Selection
Independent Period and Duty Cycle, with Double Buffering
Programmable selection of the output waveform polarity
Programmable center or left aligned output waveform
Independent Output Override for each channel
Independent complementary Outputs with 12-bit dead time generator for each channel
Independent Enable Disable Commands

Independent Clock Selection
e Independent Period and Duty Cycle, with Double Buffering
e Synchronous Channel mode
e Synchronous Channels share the same counter
e Mode to update the synchronous channels registers after a programmable number of periods
e Connection to one PDC channel
e Offers Buffer transfer without Processor Intervention, to update duty cycle of synchronous channels
independent event lines which can send up to 4 triggers on ADC within a period
Programmable Fault Input providing an asynchronous protection of outputs
Stepper motor control (2 Channels)

12.8 High Speed Multimedia Card Interface (HSMCI)
e  4-bit or 1-bit Interface

Compatibility with MultiMedia Card Specification Version 4.3
Compatibility with SD and SDHC Memory Card Specification Version 2.0
Compatibility with SDIO Specification Version V1.1.
Compeatibility with CE-ATA Specification 1.1
Cards clock rate up to Master Clock divided by 2
Boot Operation Mode support
High Speed mode support
Embedded power management to slow down clock rate when not used
HSMCI has one slot supporting

e One MultiMediaCard bus (up to 30 cards) or

e One SD Memory Card

e One SDIO Card
Support for stream, block and multi-block data read and write

12.9 USB Device Port (UDP)
e USB V2.0 full-speed compliant,12 Mbits per second.
e Embedded USB V2.0 full-speed transceiver
e Embedded 2688-byte dual-port RAM for endpoints
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Millimeter Inch
Symbol - -
Min Nom Max Min Nom Max
A - - 1.60 - - 0.063
A1 0.05 - 0.15 0.002 - 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
D 12.00 BSC 0.472 BSC
D1 10.00 BSC 0.383 BSC
E 12.00 BSC 0.472 BSC
E1 10.00 BSC 0.383 BSC
R2 0.08 - 0.20 0.003 - 0.008
R1 0.08 - - 0.003 - -
q 0° 3.5° 7° 0° 3.5° 7°
0, 0° - - 0° - -
0, 11° 12° 13° 11° 12° 13°
05 11° 12° 13° 11° 12° 13°
c 0.09 - 0.20 0.004 - 0.008
L 0.45 0.60 0.75 0.018 0.024 0.030
L1 1.00 REF 0.039 REF
S 0.20 - - 0.008 - -
b 0.17 0.20 0.27 0.007 0.008 0.011
e 0.50 BSC. 0.020 BSC.
D2 7.50 0.285
E2 7.50 0.285
Tolerances of Form and Position
aaa 0.20 0.008
bbb 0.20 0.008
cce 0.08 0.003
ddd 0.08 0.003
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14. Ordering Information

Table 14-1. Ordering Codes for SAM3S Series Devices

Flash Package Package Temperature
Ordering Code MRL A MRL B (Kbytes) (Kbytes) Type Operating Range

ATSAM3S4CA-AU A - 256 QFP100 Green ondustral,
ATSAM3S4CA-CU A - 256 BGA100 Green ondustral,
ATSAM3S4BA-AU A - 256 QFP64 Green ondusral,
ATSAM3S4BA-MU A - 256 QFN64 Green ondusral,
ATSAM3S4AA-AU A - 256 QFP48 Green gndusral,
ATSAM3S4AA-MU A - 256 QFN48 Green grdustral,
ATSAM3S2CA-AU A - 128 QFP100 Green grdusral,
ATSAM3S2CA-CU A - 128 BGA100 Green grdusral,
ATSAM3S2BA-AU A - 128 QFP64 Green gedusral,
ATSAM3S2BA-MU A - 128 QFN64 Green gedustral,
ATSAM3S2AA-AU A - 128 QFP48 Green gndusal,
ATSAM3S2AA-MU A - 128 QFN48 Green gedusal,
ATSAM3S1CA-AU A - 64 QFP100 Green gedusal,
ATSAM3S1CA-CU A - 64 BGA100 Green gedusal
ATSAM3S1BA-AU A - 64 QFP64 Green grdusna,
ATSAM3S1BA-MU A - 64 QFN64 Green gpdusua,
ATSAM3S1AA-AU A - 64 QFP48 Green gpdusua,
ATSAM3S1AA-MU A - 64 QFN48 Green gl
ATSAM3S1CB-AU - B 64 QFP100 Green gl
ATSAM3S1CB-CU - B 64 BGA100 Green grausnE,
ATSAM3S1BB-AU - B 64 QFP64 Green gl
ATSAM3S1BB-MU - B 64 QFN64 Green grasnE,
ATSAM3S1AB-AU - B 64 QFP48 Green o,
ATSAM3S1AB-MU - B 64 QFN48 Green o,
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